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6DYDJH HW DO  DUJXH WKDW KLJKHU HGXFDWLRQ KDV D UHVSRQVLELOLW\ WR FULWLTXH WKH YDOXHV DQG
NQRZOHGJHFODLPVLQKHUHQWZLWKLQFRQWHPSRUDU\VFLHQFHLVVXHV,QLWLDOWHDFKHUHGXFDWLRQ,7(FDQPHHW
WKLV UHVSRQVLELOLW\ E\ VXSSRUWLQJ VWXGHQWV WR HQJDJHZLWK D GLYHUVH UDQJH RI OHDUQLQJ FRQWH[WV ZKLFK





7KH *HQHUDO 7HDFKLQJ &RXQFLO IRU 6FRWODQG *7&6 YLHZV /I6 DV µLQWHJUDO¶ WR WKHLU 3URIHVVLRQDO
6WDQGDUGV )UDPHZRUN LQFRUSRUDWLQJ LW LQWR LWV¶ YDOLGDWLRQ SURFHVV IRU ,7( SURJUDPPHV *7&6 
7KHUHLVDQH[SHFWDWLRQWKDWSURJUDPPHVGHPRQVWUDWHKRZWKH\PHHWWKHGHYHORSLQJQHHGVRIVWXGHQWV
LQ WHUPV RI /I6 WR HQVXUH FRQWLQXHG UHJLVWUDWLRQ ZLWK WKH *7&6 &ODUNH DQG 0FSKLH  7KLV
UHSRVLWLRQLQJRISROLF\ IURP WKH*7&6EULQJV WR WKH IRUHTXHVWLRQVDV WRKRZZHHGXFDWHSURVSHFWLYH




HWDO:KHQ ,7(VWXGHQWVHQJDJHZLWKVRFLRVFLHQWLILF LVVXHVVXFKDVFOLPDWHFKDQJH WKH\DUH






FULWLFDO VNLOOV VXFK DV WKH DSSOLFDWLRQ RI DFDGHPLF µKDELWV RI WKH PLQG¶ LH RSHQPLQGHGQHVV UDWLRQDO
VFHSWLFLVPVHOIUHIOHFWLRQDQGPHWDFRJQLWLYHSURFHVVLQJ 7KHUHE\SURYLGLQJRSSRUWXQLWLHV IRU WXWRUV WR
DSSO\ SHGDJRJLFDO DSSURDFKHV VXFK DV FRRSHUDWLYH OHDUQLQJ WKDW IDFLOLWDWH VWXGHQWV¶ FRPPXQLFDWLRQ
DUJXPHQWDWLRQDQGVRFLDOVNLOOGHYHORSPHQWHQDEOLQJ WKH WXWRU WRVLWXDWH OHDUQLQJZLWKLQ WKHFRQWH[WRI
LVVXHEHLQJGLVFXVVHG'D\DQG%U\FH%U\FHDQG'D\6WXGHQWV¶DELOLW\WRFULWLFDOO\H[DPLQH
DQGPDNHWKRXJKWIXOGHFLVLRQVUHJDUGLQJVRFLRVFLHQWLILF LVVXHVKDV ORQJEHHQUHFRJQLVHGDVDZD\RI
GHYHORSLQJVWXGHQWV¶ IXQFWLRQDO VFLHQWLILF OLWHUDF\ =HLGOHUDQG.HHIHUZKLFK LVDPDMRUJRDO IRU
VFLHQFHHGXFDWLRQ2(&'5XWKHUIRUGDQG$KOJHUQ
%URDGO\ VSHDNLQJ WKH LPSRUWDQFH RI FRQFHSWXDOLVLQJ VFLHQWLILF OLWHUDF\ DV LQFOXGLQJ SUDFWLFHVZKLFK
GHYHORSVVNLOOV UHODWHG WR LQIRUPHGGHFLVLRQPDNLQJGHDOLQJVHQVLEO\ZLWKPRUDO UHDVRQLQJDQGHWKLFDO
LVVXHV DQG XQGHUVWDQGLQJ WKH FRQQHFWLRQV LQKHUHQW LQ VRFLRVFLHQWLILF LVVXHV LV UHFRJQLVHG DV EHLQJ
VSHFLILFDOO\ UHODWHG WR WKHGHPRFUDWLF YDOXHV LPSRUWDQW WR DQG LPSOLFLW LQ WKHGULYH WRZDUGVSURPRWLQJ









IHDWXUHV´ 6DGOHU.ORVWHUPDQ	7RSFX    7KH\ DOVRVXJJHVWHG WKDW WKH665FRQVWUXFWZDV














SHUVSHFWLYH RYHU DOWHUQDWLYH SRLQWV RI YLHZ :H ZRXOG VXJJHVW WKDW WKHVH DVSHFWV RI VRFLRVFLHQWLILF
GLVFXVVLRQDFFXUDWHO\GHVFULEHWKHSHGDJRJ\HPSOR\HGLQWKHFXUUHQWVWXG\DVRXWOLQHGLQWKHQH[WVHFWLRQ
,WFDQEHDUJXHG WKDW WKHDIIHFWLYHGRPDLQPXVWQHFHVVDULO\EHGHYHORSHG LQZRUNLQJ WRZDUGVPRUH








WKHDELOLW\ WR OLVWHQ UHVSRQG LQ LQWHUDFWLRQVZLWKRWKHUVGHPRQVWUDWHDWWLWXGHVRUYDOXHVDSSURSULDWH WR

























7KH UDWLRQDOH IRU FKRRVLQJ WKLV GHVLJQ ZDV WKH QHHG WR FULWLFDOO\ DVVHVV WKH H[WHQW WR ZKLFK
XQGHUJUDGXDWH SULPDU\ HGXFDWLRQ VWXGHQWV HQJDJH ZLWK VRFLRVFLHQWLILF LVVXHV WKDW FDQ IRVWHU WKH
GHYHORSPHQWRIYDOXHVDQGGLVSRVLWLRQVUHODWHG WR OHDUQLQJ IRUVXVWDLQDELOLW\$OVR WKHREMHFWLYHRI WKLV
FDVH VWXG\ZDV WR FDSWXUH WKH FLUFXPVWDQFHV DQG FRQGLWLRQV SUHVHQW ZLWKLQ WKH 6FLHQFH DQG6RFLHW\





Context: The Science in Society module.
6FLHQFHLQ6RFLHW\LVDQRSWLRQDOPRGXOHLQ\HDUWZRRIWKH%$+RQ3ULPDU\(GXFDWLRQSURJUDPPHWKDW
IROORZVRQIURPDFRUHPRGXOHLQ6XVWDLQDEOH'HYHORSPHQW7KHPRGXOHLVWDXJKWXVLQJDEOHQGHGOHDUQLQJ




































































OHDUQLQJ RSHQHG GLVFXUVLYH VSDFHV ERWK ZLWKLQ WKH ZRUNVKRS VHVVLRQV DQG WKH 9/( WKDW VXSSRUWHG
HQJDJHPHQWZLWKWKHPDWHULDOVSURYLGHGDQGTXHVWLRQLQJRIHDFKRWKHU¶VYLHZV
The participant sample. 
$OOSDUWLFLSDQWVQ Q )HPDOHQ 0DOHZLWKLQWKLVFDVHVWXG\JDYHZULWWHQFRQVHQWIRUWKHLUFODVV












DUJXPHQWV SRVHG ZLWKLQ RSSRVLQJ SHUVSHFWLYHV 7KH PDLQ WKHPHV GUDZQ XSRQ LQ WKH DQDO\VLV DUH
WKHRUHWLFDOO\ GHULYHG IURP 6DGOHU %DUDE DQG 6FRWW  ZKR SRVLWHG WKH VRFLRVFLHQWLILF UHDVRQLQJ
FRQVWUXFWZKLFKVXJJHVWVWKDWWKHUHDUHIRXULQYDULDQWFRPSRQHQWVWRUHDVRQLQJ>complexityRIWKHLVVXH








7R DOORZ VWXGHQW YRLFH WR HPHUJH DV SDUW RI WKH DQDO\VLV WKH ILQGLQJV RXWOLQHG LQ WKLV VHFWLRQ XWLOLVHV
H[FHUSWVIURPVWXGHQWV¶ZULWLQJZLWKLQWKH9/(DQGH[DPSOHVIURPWKHLUFODVVZRUNWRLOOXVWUDWHWKHSRLQWV
EHLQJPDGH(DFKH[DPSOHLVIROORZHGE\DFRGHWRSURWHFWWKHDQRQ\PLW\RIWKHVWXGHQWZKHUHWKHFRGH
XVHGVWDQGV IRU3ULPDU\(GXFDWLRQ6WXGHQW 3(6 IROORZHGE\DQXPEHU7KH ILQGLQJVZLOOEHRXWOLQHG
XQGHUWKHHPHUJHQWWKHPHVRINQRZOHGJHVFHSWLFLVPDQGYDOXHV
Knowledge 







%HIRUH WKH ZRUNVKRS , KDG D JHQHUDO LGHD DERXW FOLPDWH FKDQJH DQG JOREDO ZDUPLQJ
2YHUDOOP\NQRZOHGJHZDVYHU\OLPLWHG3(6
+RZHYHU WHQ VWXGHQWV  WKRXJKW WKH\ NQHZ PRUH WKDQ WKH\ GLG DERXW FOLPDWH FKDQJH ZKHQ










, VKRXOG , NQRZ WKH YHU\ EDVLFVRI WKH WRSLF WKLV LV VRPHWKLQJ WKDW , VKRXOG FKDQJH WR UDLVHP\
DZDUHQHVV,OHDUQHGWKDW,DPHDVLO\LQIOXHQFHGE\RWKHURSLQLRQVDQGWKDW,QHHGWRUHDGPRUHLQ
RUGHUWRIRUPP\RZQRSLQLRQRIWKHWRSLF3(6


























7KH ILUVW VHVVLRQ ZDV QRW FKDOOHQJLQJ LQ WKH VHQVH RI LWV GLIILFXOW\ WKH FRQFHSWV GLVFXVVHG DQG
































































PRGXOH´VXJJHVWLQJ WKDW DW OHDVW IRU WKRVHVWXGHQWVVWXG\LQJFOLPDWHFKDQJHKDV OLPLWHGHGXFDWLRQDO
YDOXHZKLFKOHDGVXVWRTXHVWLRQWKHLUYDOXHV
Values. 






WRGHVLUDEOHJRDOVRUmodes of conduct WKDW WUDQVFHQGVVSHFLILFVLWXDWLRQV WKH\guide the selection or 
evaluation of behaviour SHRSOH DQG HYHQWV DQG DUHordered by importance relative to other values
IRUPLQJDVWDEOHV\VWHPRIYDOXHSULRULWLHV6FKZDUW]IXUWKHUVXJJHVWVWKDWZKDWGLVWLQJXLVKHVRQHYDOXH
IURPDQRWKHULVWKHW\SHRIJRDORUPRWLYDWLRQWKDWWKHYDOXHH[SUHVVHV
,Q WKH FRQWH[W RI FOLPDWH FKDQJH DQG /I6 WKH H[WHQW WR ZKLFK VWXGHQWV UHFRJQLVH D WKH YDOXHV
LQYROYHGDQGEWKHH[WHQWWRZKLFKVXFKYDOXHVPD\FRPSHWHLVLPSRUWDQWDQGDGGVWRWKHFRPSOH[LW\RI



























EHKDYLRXUV YDVWO\ RXWZHLJK RXU LQWHUHVW LQ FUHDWLQJ D PRUH VXVWDLQDEOH OLIHVW\OH (WKLFDOO\ RXU
JRYHUQPHQWV FRQWURO RXU SODQHW





JOREDO ZDUPLQJ DQG FOLPDWH FKDQJH DUH LVVXHV RXW RI RXU FRQWURO ,I ZH OLYHG WKH JUHHQHVW OLYHV
SRVVLEOHZHZRXOGVWLOOSROOXWHWKHHDUWKVRKRZFDQLWEHDPRUDODQGHWKLFDOLVVXHLIWKHUHLVQRZD\
IRUXVWRIXOO\SUHYHQWLW"3(6
7KLV JURXS RI SULPDU\ HGXFDWLRQ VWXGHQWV IRXQG WKH SOXUDOLVWLF QDWXUH RI WKH LVVXHV UDLVHG DQG WKH
SHGDJRJLFDODSSURDFKHVXVHGLQWKHPRGXOHDVGLIIHUHQWWRZKDWWKH\PLJKWH[SHFWIURPVFLHQFHHGXFDWLRQ
LH ZKHUH WKHUH LV RQH FRUUHFW DQVZHU SHUKDSV D WKURZEDFN WR WKHLU VHFRQGDU\ VFKRRO VFLHQFH
H[SHULHQFH7KLV LVQRW VXUSULVLQJVLQFHPRVW VWXGHQWVH[SHULHQFHRI VFKRRO VFLHQFH LVGRPLQDWHGE\
learning>WKHFRQFHSWVDQGELJLGHDV@DQGdoing>H[SHULPHQWVDQGLQYHVWLJDWLRQV@VFLHQFHDVGHVFULEHGE\





VWXGHQWV¶ SURJUDPPHRI VWXG\ DQG FXUUHQW SROLF\ GLUHFWLYH WR LQFOXGH/HDUQLQJ IRU6XVWDLQDELOLW\ZLWKLQ
















Issues with students’ prior knowledge. 
=HLGOHUVXJJHVWVWKDWUHVHDUFKIRFXVHGRQVWXGHQWV¶HQJDJHPHQWZLWKVRFLRVFLHQWLILFGLVFXVVLRQ
\LHOGV VRPH LQVLJKWV LQWR WKH ZD\ WKDW VWXGHQWV IUDPH NQRZOHGJH RI VFLHQWLILF FRQWHQW DQG KRZ WKDW
NQRZOHGJH LV XWLOLVHG ZLWKLQ GLIIHUHQW PRGHV RI VRFLRVFLHQWLILF LQVWUXFWLRQ 1LHOVHQ  IRXQG WKDW
VWXGHQWVUHSUHVHQWVFLHQWLILFNQRZOHGJHDVHLWKHUDQH[SOLFLWDVVHUWLYHRULPSOLFLWH[SUHVVLRQZKHUHWKH











































GLPHQVLRQ RI WKH DUJXPHQWV IRU DQG DJDLQVW HDFK WKHRU\ ZDV FULWLTXHG WKHUHE\ modelling KRZ WR
operationalise VFHSWLFLVP,QEHWZHHQZRUNVKRSVVWXGHQWVHQJDJHGLQWDVNVZLWKLQWKH9/(GHVLJQHGWR





Coping with complexity 














E\VWXGHQWVDVDFWVRIPHDQLQJ WKURXJK WKH LQWHUSOD\EHWZHHQ WKHGHPDQGVRI WKHVLWXDWLRQDQG WKH
GLVSRVLWLRQVRIWKHLQGLYLGXDODQGWKHLUSHUVRQDOH[SHULHQFHZLWKVLPLODUVLWXDWLRQV7KHDFWRIPHDQLQJLVD
µWUDQVIRUPDWLRQ RI H[SHULHQFHV¶ LQWR PHDQLQJV DFFRUGLQJ WR WKH LQWHUHVWV RI WKH LQGLYLGXDO UHVRXUFHV
DYDLODEOHDQGWKHLQGLYLGXDO¶VFRPSHWHQFH


















6HFRQGO\ LWKLJKOLJKWV WKDW WKHPDQ\VNLOOVDQGFRPSHWHQFHV LQWURGXFHGGXULQJ WKH&OLPDWH&KDQJH
VHVVLRQVUHJDUGLQJUDWLRQDOVFHSWLFLVPORRNLQJIRUELDVZLWKLQHYLGHQFHSUHVHQWHGFRSLQJZLWKFRPSOH[LW\
DQGGHDOLQJZLWKFRPSHWLQJDUJXPHQWVXVLQJ7RXOPLQ¶VDUJXPHQWDWLRQSDWWHUQ WHFKQLTXHDUHVRPHKRZ
OHVVLPSRUWDQWRUDUHSRVVLEO\ORVWRQWKHVHVWXGHQWV7KLVEHJVWKHTXHVWLRQdo these students realise the 














 DQG LOOXVWUDWLQJ KRZ XQFRPIRUWDEOH VWXGHQWV DUH ZKHQ WKH\ HQJDJH ZLWK VXFK LOOGHILQHG
LVVXHV
9$/8(6.
7KH 8QLWHG 1DWLRQV 0LOOHQQLXP 'HFODUDWLRQ RXWOLQHV  SOHGJHV WKDW HYHQWXDOO\ HYROYHG WR IRUP 
GHYHORSPHQWJRDOVIRUSHDFHGHYHORSPHQWWKHHQYLURQPHQWKXPDQULJKWVWKHYXOQHUDEOHKXQJU\DQG
SRRU DQG LV IRXQGHG RQ D FRUH VHW RI YDOXHV /HLVHURZLW] .DWHV DQG 3DUULV  7KHVH LQFOXGH 
)UHHGRP(TXDOLW\6ROLGDULW\7ROHUDQFH5HVSHFWIRUQDWXUHDQG6KDUHG5HVSRQVLELOLW\81*$
:KLOH LQGLYLGXDOV DQGVRFLHWLHVPD\VXSSRUWDQGHVSRXVHVXFKDEVWUDFWYDOXHVDVHFRQRPLFJURZWK




WKHFOLPDWHFKDQJHGHEDWHFRJQLVDQFHRI LQGLYLGXDO¶VYDOXHV LV LPSRUWDQWVLQFH LW LVRIWHQZKHUHPRVW
GLVDJUHHPHQWVDULVH
2XUUHVHDUFKUDLVHVVRPHLQWHUHVWLQJSRLQWVUHJDUGLQJKRZ,7(3ULPDU\(GXFDWLRQVWXGHQWVXQGHUVWDQG
µvalues¶ LQJHQHUDODQGKRZ WKH\SUREOHPDWLVH WKH LVVXHRI FOLPDWHFKDQJH7KH IDFW WKDWDVLJQLILFDQW
SURSRUWLRQRIVWXGHQWVLQRXUVDPSOHVWUXJJOHGWRDUWLFXODWHWKHLUXQGHUVWDQGLQJRIYDOXHVLVZRUU\LQJDQG
LQGLFDWHV WKHQHHG WRSURYLGH UHDOZRUOGH[DPSOHVRI KRZGLIIHUHQW YDOXHVPDQLIHVW WKHPVHOYHVZLWKLQ
EHKDYLRXUDWWKHLQGLYLGXDO ORFDODQGJOREDOOHYHO ,QDGGLWLRQWKHUHLVDQHHGWRPDNHH[SOLFLWKRZRXU
SHUVRQDOYDOXHVUHODWHWRDQGDWWLPHPLJKWFRQIOLFWZLWKWKHYDOXHVHVSRXVHGE\WKHSURIHVVLRQZLWKUHVSHFW
WR WKH*7&66WDQGDUGVIRU5HJLVWUDWLRQ LHVRFLDO MXVWLFH LQWHJULW\ WUXVWDQGUHVSHFWDQGSURIHVVLRQDO
FRPPLWPHQW*7&6
0RVWVWXGHQWVLQWKHFDVHVWXG\WRRNWKHYLHZWKDWFOLPDWHFKDQJHZDVDPRUDODQGHWKLFDOSUREOHPWKDW





)LQGLQJV IURP WKLV FDVH VWXG\ LQGLFDWH WZR FOHDU DUHDV IRU FRQVLGHUDWLRQ LQ ,7( SURJUDPPH GHVLJQ
GHYHORSPHQWRIDFDGHPLFKDELWVRIPLQGSDUWLFXODUO\ UDWLRQDOVFHSWLFLVPDQGDFWLRQFRPSHWHQFHDQG
FRQVLGHUDWLRQRIHSLVWHPRORJLFDOSHUVSHFWLYHVLQKHUHQWLQWKHSHGDJRJLHVXVHGLQ,7(
7KH IRUPHU PLJKW EH VRPHZKDW OHVV FKDOOHQJLQJ WR LQWHJUDWH WKDQ WKH ODWWHU %\ HYDOXDWLQJ WKH




DSSURDFK WKDW DOORZV IRU VWXGHQWV WR TXHVWLRQ NH\ FRQFHSWV DQG KDYH RSSRUWXQLWLHV WR GHYHORS
PHWDFRJQLWLRQDQGWRUHIOHFWRQWKHIRXQGDWLRQVRIWKRVHWKRXJKWV6DQGUL2ZHQVHWDORIIHU
VRPH VXJJHVWLRQV IURP ILHOG VFKRROV WKDW PLJKW EH DGRSWHG E\ PRUH PDLQVWUHDP +( LQVWLWXWLRQV
LPPHUVLRQDQGFRQWLQXLW\LQWKHLVVXHVJLYLQJVWXGHQWVGLUHFWDFWLYHOHDUQLQJH[SHULHQFHVFUHDWHSURYLGH
D VXSSRUWLYH OHDUQLQJ FRPPXQLW\ XVH SODFHEDVHG OHDUQLQJ VWRU\ DQG H[DPSOHV WR HPEHG OHDUQLQJ
)XUWKHUPRUH %DUUHWW  VXJJHVWV YLHZLQJ DFWLRQ FRPSHWHQFH DV NQRZOHGJH DGGUHVVLQJ ³YLVLRQV
FDXVHV HIIHFWV DQG SRVVLEOH UHVSRQVHV´ S 0DNLQJ LW SDODWDEOH WR WUDGLWLRQDOLVW YLHZV LQ +LJKHU
(GXFDWLRQ































%U\FH7*.	'D\636FHSWLFLVPDQGWKHVFLHQFHRIJOREDOZDUPLQJDUHMRLQGHUCultural Studies in Science 
Education,9±


















DQGJOREDOWUHQGVAnnual Review of Environment and Resources31
1LHOVHQ-$6FLHQFHLQGLVFXVVLRQV$QDQDO\VLVRIWKHXVHRIVFLHQFHFRQWHQWLQVRFLRVFLHQWLILFGLVFXVVLRQScience 
Education, 96,
2(&'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